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(54) Fire-extinguishing Agent for Class A Fires with Impregnating Action 

(57) A fire-extinguishing agent for class A fires with impregnating action was developed, 
which minimizes fire- fighting water damage, hampers reignition after extinguishing, and consists 
of inexpensive, environmentally friendly components. The concentrate of the extinguishing agent 
of the invention has a long shelf life and favorable transport and handling properties. 

The extinguishing agent of the invention consists of an aqueous solution of 0.2 to 2 mol/L 
of potassium hydrogen tartrate, 0.2 to 2 mol/L of potassium carbonate, and 0.4 to 10 g/L of a 
suitable surfactant. All solution ingredients are readily water-soluble powders, the mixture of 
which can be stored for a long time with exclusion of air and moisture. The finished 
extinguishing agent has a pH between 8 and 12. 

The extinguishing agent of the invention is especially suitable for extinguishing in closed 
rooms and for extinguishing of materials that are easily flammable, such as wood, textiles, and 
paper. 



Description 

1. Fire-extinguishing agents containing water as the main component and various 
additives. 

2. Extinguishing agents, which conform to the following description, are the state of the 

art: 

- Surfactant solutions are used as foam extinguishing agents, 

- Mineral salts are used as antifreeze and as extinguishing agents in surfactant-free, 
aqueous fire-extinguishing agents. 

- Low surfactant concentrations are used for better ability to wet in aqueous fire- 
extinguishing agents. 

- Monocarboxylic acids and citric acid and salts thereof are used as impregnating 
additives in aqueous extinguishing agents. 

- A tartrate was used as an extinguishing agent in one extinguishing powder. 

3. The extinguishing agent of the invention had the object of combining all important 
advantages of the prior-art aqueous extinguishing agent. The extinguishing agent of the invention 
excels especially because of the following: 

- antifreeze up to -30°C 

- very good wetting of the fire source, 

- minimization of extinguishing agent damage, 

- an impregnating action to protect against new ignition, 

- an impregnating layer that can be easily removed after the extinguishing, 

- ingredients with a low toxicity, 

- good environmental compatibility of the ingredients, 

- the possibility of packaging the readily water-soluble, premixed concentrate powder in 
batches, 

- easy handling during the preparation of the fire-extinguishing agent from the powdered 
concentrate, 

- good transport properties of the powdered concentrate due to minimal packaging 
weight, 

- very good storage stability of the powdered concentrate and the ready extinguishing 
agent, 

- low costs of the employed chemicals, 

- low demands on the spraying apparatus of the extinguishing system. Foam formation 
can be suppressed with a variable nozzle and a variable extinguishing agent distribution 
with a good throw range can be assured. 

4. The extinguishing agent of the invention with the advantages described above is 
especially suitable for extinguishing fires in closed rooms due to the minimization of 
extinguishing agent damage. 




The extinguishing agent of the invention is especially suitable for extinguishing fires with 
wood, textiles, paper, and other combustible solids with a class A fire rating. The spreading of 
the fire is prevented by wetting the area surrounding the fire source. Because the positive 
properties go hand in hand with a low price, the extinguishing agent of the invention can be 
economically used for extinguishing systems and is especially suitable for manual fire 
extinguishers and other extinguishing systems with a limited extinguishing agent supply. 

5. Because of its excellent properties, the extinguishing agent of the invention increases 
the effectiveness compared with conventional aqueous fire-fighting agents, so that the necessary 
application rate can be reduced. 

6. Examples: 

Squared wood (40 • 60 • 500 mm) was stacked alternately lengthwise and crosswise with 
a spacing of 60 mm to form a stack 720 mm in height. Alcohol was poured over the dry wood 
and the wood was ignited using a propane gas flame. After 10 minutes of burning time, the wood 
was extinguished from all sides with 10 L of the extinguishing agent of the invention. Reignition 
did not occur; an afterglow was not detected. 

Two pieces of wood with the dimensions of 10 • 15 • 200 mm were ignited using a 
propane gas flame. One was extinguished with water and the other with the extinguishing agent 
of the invention. After both pieces of wood were dried, the attempt was made to reignite them 
under the same conditions. The wood extinguished with water reignited after 3 seconds, but the 
impregnated piece of wood could not be reignited within 60 seconds. Due to heating in the 
propane gas flame, the impregnation formed a surface protection layer in the form of a thin, 
resistant layer of foam. 

A cotton cloth was impregnated with the extinguishing agent of the invention and dried. 
The fabric acquired a stiffness due to the nonstaining impregnation agent, as is familiar with the 
use of starch. The impregnated cotton could not be ignited with a propane gas flame, but began 
to glow in the flame only after about 30 seconds. After the flame was turned off, the glowing 
died immediately. 

A cotton cloth soaked with food oil was ignited with a propane gas flame and burned 
with a very smoky flame. Two extinguishing tests showed that clearly less extinguishing agent of 
the invention was required than during extinguishing with water alone. 

Claims 

1. The invention relates to a new extinguishing agent for class A fires with impregnating action, 
characterized by the following formulation: The extinguishing agent of the invention consists of 
an aqueous solution of 0.2 to 2 mol/L of potassium hydrogen tartrate, 0.2 to 2 mol/L of 
potassium carbonate, and 0.1 to 10 g/L of a suitable surfactant. 

2. The extinguishing agent of the invention according to claim 1 is characterized in that 

- up to 10 g/L of benzoic acid can be added to the solution as a preservative; 

- the solution can be adjusted to a pH between 8 and 12 with tartaric acid, so that it does 
not have a corrosive effect on steel. 



Translation of German Patent DE 41 08 341 Al 

54. Fire Extinguisher Fluid for Class A Fire with Fireproofing Effect 

57. A fire extinguisher fluid for Class A Fire with fireproofing effect has been developed. It 
minimizes damages from water used to fight fires, impedes reigniting of the flames after they have 
been extinguished, and is comprised of reasonably-priced, environmentally-friendly components. 
The concentrate of the extinguishing agent points to a long preservability and attributes that make 
for inexpensive transport and handling. 

The extinguishing agent consists of an aqueous solution of 0.2 to 2 Mol/1 potassium hydrogen 
tartrate, 0.2 to 2 Mol/1 potassium carbonate and 0.1 to 10 g/1 of a suitable detergent. All 
ingredients of the solution are water soluble powders, the mixture of which has a long-term shelf 
life when stored in an air/oxygen-free and water-free environment. The complete extinguishing 
agent points to a pH value between 8 and 12. 

The extinguishing agent is especially suitable for extinguishing fires in closed rooms and materials 
that are easily flammable, like wood, textiles, and paper. 



Description 

1 . Fire extinguishing fluid with water as the main ingredient and various additives. 

2. It is state-of-the-art in extinguishing agents and meets the following description: 

- solutions containing detergents are introduced as foam extinguishing 
agents, 

- mineral salts are introduced into the detergent-free, aqueous fire 
extinguishing fluid as frost protectants and extinguishing agents, 

- small amounts of detergent concentrations are introduced into the 
aqueous fire extinguishing fluid in order to improve the wettability, 

- mono carboxylic acids and citric acid, as well as their salts, are 
introduced to the aqueous extinguishing agent as fireproofing 
ingredients, 

- a tartaric acid salt is used as an extinguishing agent in an extinguishing 
powder. 

3. The purpose of the extinguishing agent is to unite all important advantages of known aqueous 
extinguishing agents into this one solution. Particularly, the extinguishing agent distinguishes 
itself through: 

- A frost protectant up to -30° C, 

- excellent wetting of the source of the fire, 

- a minimization of damages by the extinguishing agent, 

- a fireproofing effect that protects against future inflammations, 



- a fireproofing layer that is easily removable after extinguishing the 
fire, 

- ingredients with a low level of toxicity, 

- ingredients that are environmentally friendly, 

- the possibility that a water soluble, pre-mixed powder of the 
concentrate can be packaged into portions, 

- easy management of the preparation of the extinguishing agent from 
the concentrate powder, 

- excellent transportation properties of the concentrate powder through 
minimal package weight, 

- excellent shelf-life of the concentrate powder and the final 
extinguishing agent, 

- minimal cost of the chemicals used to make the extinguishing agent, 

- minimal requirements for the spray application of the extinguishing 
system. With a variable nozzle, the development of foam can be 
eliminated and a variable distribution of the extinguishing agent at a 
better distance can be guaranteed. 

4. The extinguishing agent with the advantages described above is especially suited for 
extinguishing fires in closed rooms as a result of its minimization of damages. 

The extinguishing agent is also especially suited for extinguishing fires in wood, textiles, 
paper, and other flammable solids in Class A Fire. Through wetting the surrounding area of the 
source of the fire, the spreading of the fire is prevented. The positive characteristics that 
accompany the minimal price are that the extinguishing agent is economically applicable for 
extinguishing systems and especially suitable for hand fire extinguishers and other extinguishing 
systems with limited supply of extinguishing agents. 

5. Due to its outstanding properties, the extinguishing agent increases the efficacy compared to 
conventional aqueous fire fighting agents, so, that the amount necessary can be reduced. 

6. Examples: 

Squared timber (40 x 60 x 500 mm) was stacked up at a distance of 60 mm alternating 
lengthwise and crosswise into a stack of 720 mm high. The dry wood was sprayed with alcohol 
and ignited by means of a propane gas flame. After burning for 10 minutes, the wood was 
extinguished on all sides with 10 liters of the extinguishing agent. It did not reignite, and no 
embers were detected. 

Two pieces of wood with a measurement of 10 x 15 x 200 mm were ignited by means of a 
propane gas flame. One was extinguished with water, the other with the extinguishing agent. 
After drying both pieces of wood, an experiment was undertaken to once again inflame the pieces 
of wood under the same conditions. The wood that was extinguished with water ignited again 
after 3 seconds, while the fireproofed piece of wood could not be inflamed again within 60 
seconds. During the heating in the propane gas flame, the fireproofing formed a protective surface 
layer in the form of a thin, resistant layer of foam. 

A cotton towel was fireproofed with the extinguishing agent and dried. The fabric 
obtained a stiffiiess through the non-dyeing fireproofing agent, like that which is familiar from 
laundry starch. The fireproofed cotton was not ignitable by means of a propane gas flame, rather 



it only began to smolder after 30 seconds in the flame. After the flame was put out, the 
smoldering was immediately extinguished. 

A cotton towel soaked with cooking oil was ignited with a propane gas flame and burned 
with a strong, sooty flame. During two attempts to extinguish the flame, it was established that 
distinctly less extinguishing agent was necessary than in the extinguishing process with pure 
water. 

Patent Claims 

1 . The invention involves a new extinguishing agent for Class A Fire with fireproofing effect, 
signified through the following formula: The extinguishing agent consists of a aqueous solution 
of 0.2 to 2 mol/1 potassium hydrogen tartrate, 0.2 to 2 mol/1 potassium carbonate, and 0.1 to 10 g/1 
of a suitable detergent. 

2. Claim 1 signifies that - 

- up to 10 g/1 benzoic acid could be added to the solution as a 
preservative; 

- the solution can be adjusted to a pH value between 8 and 12 through 
tartaric acid so it is not corrosive to steel. 
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© Feuerloschmittel fur Brendklasse A mrt imprdgnierender Wirkung 

(§) Es wurde eln Feuertdachniittel fur Brendklasae A mrt 
impragnierertder Wirkung entwickelt, das den Loschwaaser- 
schscen minimiert, eine Wiadenantzundung nach dam L6- 
achen crschwtrt und bus preiswertan, umwaltveriragJichen 
Komponentan *u*ammengesetzt ist. Das Konzemrat dea 
erfindungagamfilien Loacnmittels waist eine langa Haltbar- 
keit und gunstiga Transport- und Handhabungeeigenschaf- 
ten auf. 

Das erfindungsgamafta Ldschmittel besteht au« einer waari- 
gen Lasting von 0,2 bis 2 Mol/I Kaliumhydrogentartrat, 0,2 
bis 2 Mot/i Kaliumcarborat und 0,1 bis 10 g/l eines 
geeigneten Tansldes- Alia Losungsbestandteila sind gut 
waasarloslicho Pulver, deren Miachung untar Luft- und 
Wasssrabschhia langf ristig lagertthig ist. Das fertige Ldsch- 
mittel waist einen pH-Wert zwischen 8 und 12 auf. 
Das erfindungsgema&e Ldschmittel eignot sich insbesondo- 
■ re lum Ldsehen in geschlossenen Raumen und zum Loschen 

(von Materialmen, dia teicht entflammbar sind. wie Holz. 
Textilien und Papier. 
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1. Feuerloschmitte) mit dem Hauptbestandteil Wasser 
und verschiedenen Zusatzstoffen. 

1 Stand der Tcchnik sind Loschmittel die folgender 
Beschreibung en tsprechen : 

- tensidhaltige Losungen werden aJs Schaum- 
Idschmine! eingesetzt, 

- Mineralsabe werden als Frostschutzmittel und 
als L&schmittel in tensidlosen, w&Brigen Feuer- 
loschmitteln eingesetzt, 

- geringe Tensidkonzentrationen werden zur bes- 
seren Benetzbarkeit in waBrigen Feuerloschmitteln 
eingesetzt, 

- MonocarbonsAuren und Zitronensfture sowie 
deren Salze werden als impragnierende Zusatzstof • 
fe in wftSrigen Loschmitteln eingesetzt 

- ein Wemsauresalz wurde als Loschmittel in ei- 
nem LOschpulver verwendet 

3. Das erfindungsgemafle Loschmittel hatte die Auf- 
gabealle wichtigen Vorteile bekannter wflBriger Losch- 
mittel in sidi zu vereinea Insbesondere zeichnet sich 
das erfindungsgemaBe Loschmittel aus durch: 

- Einen Frostschutz bis zu — 30° Q 

- eine sehr gute Benetzung des Brandherdes, 

- eine Minimierung des Loschmittelschadens. 

- eine Impragnierwirkung zum Schutz gegen neue 
Entflammung, 

- eine Iroprtgnierachicht, die nach dem Ldschen 
leicht wieder entfembar ist, 

- eine geringe Toxizit&t der Inhaltsstoffe, 

- eine gute Umweltvertrfglichkeit der Inhahsstof- 
fe, 

- die Mdgtichkeit, das gut wasserlostiche. verge- 
mischte Konzentratpulver portionsweise abzupalc- 
ken, 

- eine feichte Handhabung bei der Zubereitung 
des Lflschmittels aus Konzentratpulver, 

- gute TransporteigenschaFten des Konzentrat- 
pulversdurch minimaJes Verpackungsgewicht, 

- sehr gute Lagerbestandigkeit von Konzentrat- 
pulver und fertigem Loschmittel. 

- geringe Kosten der eingesetzt en Chemikalien, 

- geringe AnsprOcbe on die Spruhvorrichtung des 
Loschsystems. Mit einer veriablen Duse liLOt sich 
eine Schaumbildung unterdrucken und eine varia- 
ble LOschmittelverleilung bei guter Wurfweite ge- 
w&hrlcisten. 

4. Das erfindungsgemaBe Loschmittel mit den oben 
beschriebenen Vorteilen eignet sich insbesondere zum 
Ldschen von Brftnden in geschlosscnen R&umen durch 
die Minimierung des Loschmitteischadens. 

Das erfindungsgemaBe Loschmittel ist insbesondere 
zum Ldschen von Branden mit Holz, Textilien, Papier 
und anderen brennbaren Feststoffen der Brandklasse A 
geeignet Durch Beneuen der Umgebung des Brand* 
herdes wird eine Ausbreitung des Feuers verhindert. Da 
die positiven Eigenschaften einem geringen Preis ge- 
genuberstehen, ist das erfindungsgem&Be Loschmittel 
fur Loschsysteme wirtschafUich einsetzbar und eignet 
sich insbesondere fur Handfeuerioscher und andere 
Loschsysteme mit begrenztere Loschmittelvorrat 

5. Aufgrund seiner hervorragenden Eigenschaften 
steigert das erfindungsgem&Be Loschmittel die Wirk- 



samkeit gegenUber herkommlichen w&flrigen Brandbe- 
kampfungsraitteln, so dafi die nfitige Einsatzmenge ver- 
ringert werden kann. 
6. Beispiele: 

s Vierkantholzer (40-60-500 mm) wurden im Abstand 
von 60 mm abwechselnd lftngs und quer aufgeschichtei, 
zu einem Stapel von 720 mm Hone. Das trockene Holz 
wurde mit Alkohol ubergossen und mittels einer Pro- 
pangasflamme entzQndet Nach 10 Minuten Brandzeit 

io wurde das Holz mit 10 UteT erfindungsgemaBem 
Loschmittel von alien Sehen abgeloscht Ein Wiederauf- 
flammen trar nicht auf, ein Nachgfimmen wurde nicht 
festgestellt 

Zwei HolzstOcke in der Abmessung 10*15 -200 mm 

15 wurde mittels einer Propangasflamme entzUndet Eines 
wurde mit Wasser, das andere mit dem erfindungsgema- 
Ben LOschmittel geldscht Nach der Trocknung beider 
Holzsttlcke wurde der Versuch unteroommen, diese un- 
ter gleichen Voraussetzungen emeut zu entflammea 

20 Das mit Wasser geldschte H0I2 entflammte nach 3 Se- 
kunden wieder, dagegen konnte das impragnicrte Holz* 
stuck innerhalb von 60 Sekunden nicht emeut em- 
flammt werden. Durch die Erhitzung in der Propangas- 
flamme bildete die Impragnierung eine Oberfl4chen- 

23 schut2schicht in Form einer dttrmen, widerstandsfflhigen 
Schaumschicht 

Ein Baumwolltuch wurde mit dem crfindungsgema- 
Ben Loschmittel impragniert und getrocknet Das Ge- 
webe bekam durch das nicht farbende Imprigniermittel 

30 eine Steifigkeit, wie sie von Waschestarke her bekannt 
ist Die impragnierte Baumwollc lieB sich mittels einer 
Propangasflamme nicht entzQnden, sondern sie begann 
nur nach ca. 30 Sekunden in der Flamme zu glimmea 
Nachdem die Flamme abgestellt wurde erlosch das 

j5 Glimmen sofort 

Ein mit Speiseol getranktes Baumwolltuch wurde mit 
einer Propangasflamme entztlndet und brannte mit 
siark ruBender Flamme. Durch zwei Lttschversuche 
wurde festgestellt, daQ deutlich weniger erfindungsge- 

40 mfiJks Ldschmittel benOtigt wurde als beim LGschvor- 
gang mit reinem Wasser. 
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L Die Erfindung betrifft ein neues Loschmittel fflr 
Brandklasse A mit impr&gnierender Wirkung, ge- 
kennzeichnet durch folgende Rezeptur: Das erfin- 
dungsgem&Be Loschmittel besteht aus einer wftBri- 
gen Losung von 0^ bis 2 mol/1 Kaliumhydrogentar- 
trat« 0 t 2 bis 2 mol/1 Kaliumcarbonat und 0,1 bis 
1 0 g/1 eines geeigneten Tensides> 
Z Das erfindungsgemaBe Ldschmittel nach An- 
spruch 1 ist gekennzeichnet dadurch, daB 

- der L&sung bis zu 10 g/) Benzoes&ure als 
fConservierungsstoff zugesetzt sein kdnnen; 

- die L6sung durch Weinsfiure auf einen ph- 
Wert zwischen B und 12 eingestellt sein kann, 
so daB sie auf Stahl nicht konosiv wirkt 
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